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[57] ABSTRACT 
A centrally-activated deferred-action silver-zinc bat 
tery has a central well de?ned by a stack of electrodes 
and separators each having a central hole. Isolating 
washers are placed around the central holes of each 
metal sheet and include recesses which provide curved 
channels for conveying electrolyte from the well 
towards the electrodes. The restricted cross-section and 
extended length of these channels ensure a greater elec 
trical resistance to leakage currents which flow be 
tween couples via the electrolyte during activation. 
Pyrotechnic means are provided to activate the battery 
by rupturing a fragible partition and rapidly forcing 
electrolyte from an isolated compartment via the rup 
ture in the partition into the well and from thence via 
the curved channels to spaces provided between elec 
trodes of opposite polarity. 

11 Claims, 6 Drawing Figures 
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CENTRALLY-ACI‘IVATED DEFERRED-AC1‘ ION 
SILVER-ZINC BATTERY 

BRIEF SUMMARY AND BACKGROUND OF 
INVENTION 

The present invention relates to a centrally-activated 
deferred action battery constituted by a stack of pri 
mary couples and in particular it relates to an arrange 
ment for improving the electrical isolation of the cou 
ples from each other and from the central portion to 
prevent or minimize leakage current as the electrolyte 
flows to the couples during activation. 
Deferred action batteries are described in French Pat. 

No. 1,558,423 for example. In that patent each couple 
comprises a negative electrode constituted by a layer of 
zinc, a positive electrode of silver oxide, a paper separa 
tor provided with small insulating spacer elements 
which delimit a gap for receiving the electrolyte, and a 
copper sheet separating each couple from the adjacent 
couple. The positive electrode of one couple and the 
negative electrode of the adjacent couple may both be 
mounted respectively on opposite sides on this copper 
sheet to constitute a duplex electrode. The electrodes 
and the copper sheet are each in the form of a disc 
having a hole at its center so that the stack delimits a 
central well through which the electrolyte is supplied to 
the electrodes during activation. An insulating washer 
is provided around the central hole of each copper disc 
on which a layer of zinc is mounted. These washers are 
intended to prevent or minimize electrical leakage cur 
rents between the couples due to the presence of a ?lm 
of electrolyte on the edge of the copper disc. 
However, it has been observed that during activation 

these washers are not able to prevent the electrical 
leakage currents which pass through the electrolyte 
while it is ?owing into the couples. 

Preferred embodiments of the present invention have 
for an object the prevention or reduction of these leak-. 
age currents without excessively hindering the flow of 
the electrolyte during battery activation. 
The present invention provides a centrally activated 

battery comprising a stack of couples each constituted 
by a positive plate and a negative plate each having a 
central hole and separated from each other by a gap for 
receiving the electrolyte, each couple being mechani 
cally separated from the adjacent couple and being 
electrically connected thereto by a metal sheet also 
having a central hole, each of the said sheets having a 
?rst insulating washer at its center, the hole in the cen 
ter of the washer being of smaller diameter than the 
'hole in the center of the sheet, and cooperating with a 
second insulating washer to insulate the inner edge of 
the said sheet, wherein one face of the ?rst washer rests 
on the second washer of the adjacent sheet and includes 
at least one recess such that the recess together with the 
said second washer of the adjacent sheet forms a chan 
nel for conveying electrolyte from the central space or 
well to the said gap and wherein the recess is so shaped 
that the channel follows a path which is oblique to the 
local radial direction of the central hole. 
The channel is preferably curved. 
In this way the electrolyte flows into the electrolyte 

receiving gap of each couple via channels which are of 
restricted cross-section and whose oblique and curved 
paths are longer than a directly radial path, thereby 
considerably increasing the electrical resistance to leak 
age currents during activation of the battery. 
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2 
Preferably the curvature of the channels is towards 

the center of the hole in order to facilitate the flow of 
electrolyte towards the couples. Advantageously the 
channels widen out towards the outer edge of the wash 
ers to better distribute the electrolyte. 
Embodiments of the invention are described by way 

of example with reference to the accompanying draw 
ings in which: 
FIG. 1 is a partially cut-away side view of a battery 

according to the invention; 
FIG. 2 is a cross-section on a larger scale of a region 

marked A in FIG. 1; 
FIG. 3a is a view of the underside of a two-channel 

washer for isolating the couples shown in FIG. 2; 
FIG. 3b is a half-section on an enlarged scale along a 

line C—C of FIG. 30; 
FIG. 4a is a view of the underside of a four-channel 

washer constituting a variant of the washer for~isolating 
the couples shown in FIG. 2; and 
FIG. 4b is a half-section on the enlarged scale along a 

line E——E of FIG. 4a. 

DETAILED DESCRIPTION 

In FIG. 1 a cylindrical container 1 closed by a cover 
2 is separated into two compartments by a metal parti 
tion 3, disposed parallel to the base of the container 1 
and welded both to the container 1 and to the cover 2. 
The upper compartment between the cover 2 and the 

partition 3 contains a deformable metal membrane 5 
welded along its periphery to the partition 3 and form 
ing with it a reservoir for the electrolyte 6 before activa 
tion of the battery. The lower compartment de?ned 
between the partition 3 and the container 1 contains a 
stack of active constituants schematically represented 
by a block 10 and electrically insulated from the con 
tainer 1 by an insulator 11. The electrodes and separa 
tors, constitute a plurality of elementary couples con 
nected in series to form a battery whose output termi 
nals are referenced 12- and 13. The active constituents 
all have a central hole which in assembly de?ne and 
form a central well 14 through which the electrolyte 
?ows during activation after perforation of a central 
frangible portion 4 of the partition 3. The partition 3 is 
supported by a plate 30 having a central hole 3b under 
lying the frangible portion 4. The plate 30 may be metal 
lic or insulating material. 
FIG. 2 is a section on a larger scale of the portion 

marked A of block 10 in FIG. 1, showing a part of three 
elementary couples, one of which is described below. 
The negative electrode is constituted by a layer of zinc 
25 which is deposited on a disc—shaped copper sheet 26; 
its positive electrode 27 is constituted by silver oxide 
and is deposited on a copper sheet 26' analogous to the 
copper sheet 26 and on whose other side there is depos 
ited the negative zinc electrode 25’ of the adjacent cou 
ple. The electrodes 25 and 27 are separated by a paper 
separator 28 which includes insulative spacers 29 thus 
providing a gap G between adjacent positive and nega 
4tive electrodes of each couple. 

The inner edges 30 of disc-shaped copper sheet 26 and 
its negative electrode 25 are protected by a ?rst, shaped, 
washer 31 and a superposed second, plain, washer 32 
both having a central hole which is of smaller diameter 
than the central hole of the copper disc 26. The inner 
edge 30 is received in a recess in the ?rst washer 31. 
Both the washers 31 and 32 are made of an insulative 
material, e.g., Rilsan, and are integrated or joined to 
gether as by ultrasonic welding for example. The weld 



3'. 
ing may be limited to a few welding spots 37, 38 project-‘ FIGS. 3a and 3bthe activation time is reduced to three ' 
ing from one'face of one of the ‘washers atregular‘inter- j ‘seconds, but naturally the‘ leakage currents are slightly 
vsls around their central holes and peferably near to the V . 
inner edge 30 of ‘the negative electrode to avoid any . ' 
displacement of the washers with respect to the copper f 
disc 26. These welding spots are described in detail‘ 
below. a - 

The shaped washer 31 (or the analogous washer 31' 
which protects the inner edge 30" of the copper disc 26' 
and the zinc layer 25' of the'adja'cent couple) embodies 
a novel feature of this invention as shown in FIGS. 30 
and 3b. In FIG. 2 the washer 31' is shown in half section 
on a line 8-3 of FIG. 3a and at a larger scale. The 
inner portion and the outer portion of the shaped 
washer 31' are recessed respectively at 33 and 34, while 
an intermediate recess 35 forms, together with the plain 
washer 32 of the adjacent couple, a narrow curved. 
channel; this channel enables the electrolyte to pass 
from central well 14 into the space or gap G between 
the negative electrode 25 and the positive electrode 27. 
As shown in FIG. 3a, the recess 35 (and consequently 
the channel it delirnits) extends obliquely with respect 
to the diameter B—B, i.e., it follows a generally spiral 
path around the well 14. The recess 35 widens out at its 
outer end 36 to even out the distribution of the electro 
lyte between the electrodes. Incidentally, the entry of 
electrolyte into the channel thus formed is facilitated by 
its general curvature towards the center of the washer 
31'. ' 

A sheet 39 of insulative material which is adhesive on 
both its faces joins the washer 32 to the face of the. 
washer 31' which has the recess 35 (see FIG. 2); thereby 
sealing the edges of the channel de?ned by this recess 
and washer 32. Y 

The cross-section C—-C of the washer 31' of FIG. 3b 
(upsidedown with respect to FIG. 2) shows two of the 
above mentioned welding spots referenced 37 and 38. 
They are small conical projections situated near to the 
inner edge 30' of the copper disc 26’ and the negative 
electrode 25'. 7 

As can be seen in FIG. 2 the recesses 35,35’ and 35" 
formed respectively in three superposed washers, 31,31’ 
and 31", are aligned about a single axis parallel to that of 
the stack 10 of couples. 
The example of the washer 31' which has just been 

described includes two similar recesses 35 and 45 sym 
metrically disposed about the center of the washer and 
has the following dimensions: 
outside diameter of the washer : 45mm 
diameter of the central hole : 14mm 
length of the recesses 35 and 45 : 15mm 
width of the recesses : 3mm 
depth of the recesses : 0.3mm . 
It has been observed that the presence of such wash 

ers enables the battery to be activated in ?ve seconds 
while considerably reducing the electrical leakage cur 
rents which pass through the electrolyte as it flows into 
the couples upon activation of the battery. 

In order to shorten the activation time, washers can 
be used which have a larger number of channels such as 
the washer illustrated in FIGS. 40 and 4b. FIG. 2 could 
equally well be a half-section on an enlarged scale of the 
diameter D—D of the washer in FIG. 4a. 
In these ?gures a washer 51 has four similar narrow 

recesses 52, 53, 54 and 55, all spirally oriented towards 
the central hole and regularly spaced at 90' intervals 
around the washer 51. Thus for recesses of substantially 
the same dimensions as those of the washer shown in 

‘ values for the 
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greater.» ‘ , . I i a _, H 

The number andlength of channels de?ned by re- ‘ 
,- ceases 52, 53, 54, 55 with a plain washer like washer 32 , 
are thus chosen as a function of maximum acceptable . 

activation time and for the leakage cur-_ 
rent. ‘ , . 

The battery maybe activated in suitable manner. In 
the embodiment shown a pyrotechnically- operated a 
punch 100 extending into well 14 from the casing bot- ‘ 
tom 1 includes a piston 101 which punctures a frangible ‘ 
disc 102 and then the frangible portion 4 of partition 3 
when the pyrotechnic punch 100 is ?red, thus providing 
an outlet for electrolyte 6 in the upper compartment 
de?ned by deformable membrane 5 and partition 3. An 
additional pyrotechnic device 110 is mounted in the 
cover 2.‘This.device 110 when ?red discharges a gas 
under pressure into the space 103 between the deform; 
ablemembrane 5 and cover 2 causing deformation of 
membrane 5 and forcible rapid expulsion of electrolyte 
6 from the upper compartment via the ruptured parti- . 
tion 4 into the well 14 and via the channels to the spaces 
or gaps G between electrodes of opposite polarity thus 
activating the battery. In the activation operation the 
pyrotechnically operated punch 100 is ?red ?rst and 
thereafter the pyrotechnic device 110 is ?red. Other 
suitable means for rupturing the partition 4 and expul 
sion of electrolyte 6 from the upper compartment 6 into 
well 14 and delivery therefrom via channels to gaps G 
may be utilized. 
Naturally the invention is not limited to the illustrated 

embodiments described above without going beyond 
the scope of the invention as claimed, and any means 
described canbe replaced by equivalent means. In par. 
ticular the two washers like washers 31’ and 32v or 31 
and a washer like washer 32 de?ning electrolyte passing 
channels can be made as a single part. There is no inten 
tion therefore of limitation to the exact disclosure here 
inabove presented. 
What is claimed is: 
1. A centrally activated deferred-action battery com 

prising a stack of couples each constituted by a positive 
plate and a negative plate and separators each having a 
central hole forming a central well, means spacing said 
plates from each other to provide a gap between adja 
cent facing positive and negative plates for receiving 
electrolyte, means mechanically separating each couple 
from the adjacent couple, a metal sheet electrically 
connecting adjacent couples, said sheet also having a 
central hole, a ?rst insulating washer with a hole in the 
center of the washer which is of smaller diameter than 
the hole in the center of the metal sheet, a second insu 
lating washer cooperating with said ?rst named washer 
to insulate the inner edge of the said metal sheet, one 
face of the ?rst washer resting on a said second washer ' 
on the adjacent metal sheet and including at least one 
recess such that the recess together with the said last 
named second washer of the adjacent metal sheet forms 
a channel for conveying electrolyte from the central 
well to the said gap upon activation of the battery and 
wherein the recess is so shaped that the channel follows 
a path which is oblique to the local radial direction of 
the central hole of said ?rst named washer. 

2. A battery according to claim 1, wherein the said 
channel is curved. ' ‘ ' 
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3. A battery according to claim 2, wherein the curva 
ture of the channel is directed towards the center of the 
hole of said ?rst named washer. 

4. A battery according to claim 1, wherein the chan 
nel widens out towards the outer edge of the washers. 

5. A battery accordingto claim 1, wherein the re 
cesses of the first~named washers in the stack have the 
same angular position so that they are all arranged in the 
stack along an axis parallel to the axis of the stack. 

6. A battery according to claim 1, including means for 
fastening the first and second washers of a single metal 
sheet together. 

7. A battery according to claim 1, wherein the ?rst 
' and second washers are integrated. 

8. A battery according to claim 1, including a sheet of 
‘ material with adhesive surfaces on both its faces dis 
posed between the recess-bearing surface of each ?rst 
named washer and the second-named washer with 
which it cooperates to fasten the cooperating washers 
together. '_ 

9. A battery according to claim 1, including a con 
tainer, a cover therefor, a partition dividing the con 
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tainer and cover into two compartments, a‘deformable ‘ 
member in one of said compartments, electrolyte con 
lined in said one of said compartments between said ‘ 
deformable member and saidpartitioh, and wherein said 
stack is located in the second of said compartments, said 
partition having a frangible portion that may be dis 
rupted to permit said electrolyte from said one of said " 
compartments to ?ow into said central well and via 
each said channel into each said gap between facing 
positive and negative plates. 

10. A battery according to claim 9 including means 
for disrupting the frangible portion of said partition to 
activate said battery by flow of electrolyte from said 
one of said compartments into said well and from said 
well via each said channel into each such gap. 

11. A battery according to claim 10 wherein said 
means comprises a pyrotechnically operable punch for 
rupturing said frangible portion and a pyrotechnically 
operable member for discharging a gas under compres 
sion to effect forcible discharge of electrolyte into said 
well. 
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